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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in 

this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or 
patented or described in a printed publication in this or a foreign 
country, before the invention thereof by the applicant for a patent. 

Claims 1, 4, 7, 9-13, 15, 18-20, 22, 23, 25-32, 36, 38, and 39 are rejected 

under 35 U.S.C. 102(a) as being clearly anticipated by Vawter et aKSAND- 

2003). Note the differing inventive entities. 




. . Figure 16 Schematic of resonant micreoptic gyro, RMQG . 

With regard to claim l,Vawter et al teaches an integrated optic 
gyroscope, comprising: 
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(a) a bidirectional laser source formed on a compound semiconductor 
substrate and providing a lasing output from each end of the bidirectional 
laser source(page 29, section 4); 

(b) a pair of optical waveguide phase modulators formed on the 
compound semiconductor substrate to provide a phase modulation for each 
lasing output from the bidirectional laser sourceCpage 29, section 4); 

(c) a plurality of passive optical waveguides formed on the compound 
semiconductor substrate to direct each lasing output to an edge of the 
compound semiconductor substrate after passing through one of the optical 
waveguide phase modulators (page 29, section 4); 

(d) a passive ring resonator adapted to receive each lasing output from 
the edge of the compound semiconductor substrate, to propagate each lasing 
output around the passive ring resonator in a different direction, and to 
direct a portion of each lasing output out of the passive ring resonator after 
propagating around the passive ring resonator(page 29, section 4); and 

(e) a pair of waveguide photodetectors formed on the compound 
semiconductor substrate and optically coupled to the edge of the compound 
semiconductor substrate, with the waveguide photodetectors receiving the 
portion of each lasing output from the passive ring resonator and generating 
therefrom electrical output signals wherefrom a rotation of the passive ring 
resonator can be determined(page 29, section 4). 
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As to claim 4, wherein the passive ring resonator comprises a coiled 
optical waveguide formed on another substrate (page 29, section 4). 

As to claim 7, wherein the coiled optical waveguide includes a 
waveguide crossing(page 30, figure 16). 

As to claim 9, wherein the passive ring resonator further includes a 
2x2 evanescent waveguide coupler and a pair of 1x2 lateral mode interference 
splitters to couple each lasing output into the passive ring resonator, and to 
couple the portion of each lasing output out of the passive ring resonator after 
propagating around the passive ring resonator (page 30, figure 16). 

As to claim 10 wherein the bidirectional laser source comprises a 
distributed feedback (DFB) laser(page 31, section 4.2). 

As to claim 11, wherein the bidirectional laser source and the pair of 
waveguide photodetectors comprise a plurality of compound semiconductor 
layers epitaxially deposited on the compound semiconductor substrate, with 
the plurality of compound semiconductor layers including at least one 
quantum well therein(page 32, section 4.3.1). 

As to claim 12, wherein the optical waveguide phase modulators and 
the passive optical waveguides are formed from the plurality of compound 
semiconductor layers with each quantum well therein being disordered or 
etched away at the locations of the optical waveguide phase modulators and 
at the locations of the passive optical waveguides(page 32, section 4.3,1). 
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As to claim 13, wherein the bidirectional laser source is electrically 
isolated from each optical waveguide phase modulator by an ion-implanted 
region extending partway through the plurahty of compound semiconductor 
layers(page 31, section 4.2). 

As to claim 15, wherein the two substrates are attached together edge- 
to-edge with a UV-cured epoxy adhesive(page 30, section 4). 

With regard to claim 18, Vawter et al teach an integrated optic 
gyroscope, comprising: 

(a) a passive ring resonator formed on a first substrate, with the 
passive ring resonator further comprising: 

(i) a coiled optical waveguide having a plurality of loopsCpage 30, 
figure 16); 

(ii) a pair of input optical waveguides optically coupled to the 
coiled optical waveguide to receive lasing light from an edge of the first 
substrate and to convey the lasing light into the coiled optical 
waveguide in each of two counterpropagating directions(page 30, figure 
16); and 

(iii) a pair of output optical waveguides optically coupled to the 
coiled optical waveguide to receive a portion of the lasing light out from 
the coiled optical waveguide and to convey the portion of the lasing 
light to the edge of the first substrate after propagating around the 
coiled optical wave guide (page 30, figure 16); and 
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(b) a photonic integrated circuit formed on a second substrate, and 
further comprising: 

(i) a bidirectional distributed feedback (DFB) laser to generate 
the lasing light and to emit the lasing light from each end thereofCpage 
31, section 4.2); 

(ii) a pair of optical waveguide phase modulators optically 
coupled to each end of the DFB laser to provide a phase modulation for 
the lasing lightCpage 31, section 4.2); 

(iii) a passive optical waveguide to convey the lasing Ught from 
each optical phase modulator to an edge of the second substrate 
wherefrom the waveguide lasing light is coupled into the input optical 
waveguides on the first substrate(page 29, figure 16); and 

(iv) a waveguide photodetector to receive the portion of the 
lasing light from each output optical waveguide on the first substrate 
and to generate therefrom an electrical output signal indicative of a 
rotation rate of the passive ring cavity(page 31, section 4.2). 

As to claim 19, wherein the first substrate comprises silicon, glass or 
quartz; and the second substrate comprises a III-V compound 
semiconductor(page 29, section 4; page 32, section 4.3.1). 

As to claim 20, wherein the passive ring resonator, each input optical 
waveguide and each output optical waveguide comprise a waveguide core 
surrounded by a waveguide cladding of silica(page 291, section 4). 
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As to claim 22, wherein the input optical waveguides and the output 
optical waveguides are optically coupled to the coiled optical waveguide 
through a 2x2 evanescent waveguide coupler(page 30, figure 16). 

As to claim 23, wherein the input optical waveguides and the output 
optical waveguides are further optically coupled to the coiled optical 
waveguide through a pair of 1x2 lateral mode interference splitters(page 30, 
figure 16). 

As to claim 25, wherein the coiled optical waveguide includes at least 
one waveguide crossing(page 30, figure 16). 

As to claim 26, wherein the photonic integrated circuit further 
comprises a plurality of compound semiconductor layers epitaxially grown on 
the second substrateCpage 32, section 4.3.1). 

As to claim 27, wherein the plurality of compound semiconductor 
layers comprise III-V compound semiconductor layers including a pair of low- 
refractive "index cladding layers sandwiched about a high-refractive -index 
core layer(page 32, section 4.3.1). 

As to claim 28, wherein the high-refractive -index core layer includes at 
least one quantum well therein(page 32, section 4.3.1). 

As to claim 29.The apparatus of Claim 28 wherein each quantum well 
is disordered within the pair of the optical waveguide phase modulators, and 
within each passive optical waveguide(page 32, section 4.3.1). 
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As to claim 30, wherein one of the pair of lowrefractive-index cladding 
layers includes a grating formed therein at the location of the DFB laser(page 
32, section 4.3.1). 

As to claim 31, wherein an electrical isolation region is provided 
between each optical waveguide phase modulator and the DFB laser(page 32, 
section 4.3.1). 

As to claim 32, wherein the first and second substrates are attached 
together at the edges thereof(page 29, section 4). 

With regard to claim 36 Vawter et al teach a method for forming an 
integrated optic gyroscope, comprising steps for: 

(a) epitaxially growing on a compound semiconductor substrate a 
plurality of compound semiconductor layers including at least one quantum 
well layer(page 32, section 4.3.1); 

(b) forming a plurality of active optical elements from the compound 
semiconductor layers including a bidirectional laser source and a pair of 
waveguide photodetectors(page 32, section 4.3.1); 

(c) disordering or etching away a portion of the compound 
semiconductor layers and forming therefrom a pair of optical waveguide 
phase modulators optically coupled to the bidirectional laser source and a 
plurality of passive optical waveguides, with the passive optical waveguides 
connecting the pair of the optical waveguide phase modulators and the pair of 
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waveguide photodetectors to an edge of the compound semiconductor 
substrate (page 32, section 4.3.1); and 

(d) connecting a passive ring resonator to the edge of the compound 
semiconductor substrate, with the passive ring resonator being optically 
coupled to the plurality of passive optical waveguides to receive a phase- 
modulated lasing output from the laser source and each optical waveguide 
phase modulator, and to direct a portion of the phase -modulated lasing 
output to each waveguide photodetector after propagating the phase- 
modulated lasing output around the passive ring resonatorCpage 30, figure 
16). 

As to claim 38, wherein the passive ring resonator comprises a coiled 
optical waveguide formed on a silicon, glass or quartz substrate(page 29, 
section 4). 

As to claim 39, wherein the step for connecting the passive ring 
resonator to the edge of the compound semiconductor substrate comprises 
attaching the passive ring resonator to the edge of the compound 
semiconductor substrate with an adhesive(page 30, section 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this title, 
if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner 
presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent 
any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention 
was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), iO or (g) prior art under 
35 U.S.C. 103(a). 

Claims 2, 3, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vawter et al(SAND-2003). 

With regard to claims 2, 3, and 37; Vawter teaches that the prior art 
configurations used a fiber resonator, fiber and coupler, instead of integrated 
optics. 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Vawter et al apparatus by using 
the fiber resonator in place of the integrated resonator since both are 
equivalent resonators and there use is based on size and availability. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vawter et al(SAND-2003) in view of Wong(IEEE-2002). 
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With regard to claim 6, Vawter et al teach that the PLC is a silica 
spiral resonator waveguide on a silicon wafer, but fails to teach explicitly that 
the coiled optical waveguide comprises a waveguide core of silicon nitride 
surrounded by a waveguide cladding of silica. 

Wong teaches that a waveguide core of silicon nitride surrounded by a 
waveguide cladding of silica is used for birefringence compensation(page 290, 
section 4). 

It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Vawter et al apparatus by using a 
waveguide core of silicon nitride surrounded by a waveguide cladding of 
silica for birefringence compensation. 

Claims 8 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Vawter et al(SAND-2003) in view of Suzuki et al(JLT- 
2000). 

With regard to claims 8 and 21, Vawter et al teach that the PLC is a 
silica spiral resonator waveguide on a silicon wafer, but fails to teach 
explicitly that the coiled optical waveguide transmits the lasing output in a 
transverse -electric (TE) polarization state and suppresses any transmission 
of the lasing output in a transverse -magnetic (TM) polarization state(page 68, 
section 3). 

Suzuki et al teach suppressing either the TE or TM modes in order to 
reduce polarization noise fluctuations by applying a stress to the waveguide. 
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It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the Vawter et al apparatus by 
applying a stress to the waveguide in order to suppress either the TE or TM 
modes in order to reduce polarization noise fluctuations. 

Allowable Subject Matter 

Claims 5, 14, 16, 17, 24, and 33-35 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any 
intervening claims. 

With regard to claims 5 and 24, the prior art of record fails to teach the 
adiabatic mode -matching region which couples the two different waveguide 
substrates. 

With regard to claims 14, 16, 17, and 33-35; the prior art of record fails 
to teach the alignment waveguides, lasers, and detectors. 

Relevant Prior Art 
The prior art made of record and not relied upon is considered 
pertinent to applicant's disclosure. Haavisto(4,66 1,964) figure 4 and Tai et 
al(JP363029211A) figure 1. 
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Conclusion 



Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Samuel A. Turner whose phone 
number is 571-272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr., can be reached on 571-272" 
2800 ext. 77. 

The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toU-free). 




Samuel A. Turner 
Primary Examiner 
Art Unit 2877 



